Positive psychological characteristics such as optimism, positive affect, gratitude, and related constructs may play an important role in health. In patients with type 2 diabetes (T2D), positive psychological constructs have been associated with superior medical outcomes, including better glucose control and lower mortality rates. The beneficial effects of positive psychological states in T2D are most likely mediated through health behaviors such as increased physical activity and adherence to a healthier diet. Furthermore, numerous studies with non-diabetic populations have shown that performing various positive psychological exercises (e.g., writing gratitude letters, performing acts of kindness) have led to greater well-being. Compared to other available treatments, these activities are simple and involve constructs that have been associated with superior adherence and diabetes-related outcomes. However, there has been minimal research on the use of positive psychological interventions in T2D, though small studies of related interventions have been linked to improvements in positive affect and, in some cases, greater health behavior adherence and lower blood sugar. Continued work is needed to ascertain whether positive psychology interventions can truly impact functioning, blood sugar, and overall health in this key population.
On the other hand, positive psychological characteristics-optimism, positive affect, gratitude, and related constructs-may also play an important role in medical outcomes. These positive psychological constructs are not simply the flip-side of depression [11, 12] , e.g., it is possible that a depressed individual may be optimistic about the future whereas a non-depressed individual may conversely have low levels of optimism. Prior work has found that these constructs have been linked to superior health outcomes including healthier diet, increased physical activity, and lower rates of mortality across various medical conditions [13] [14] [15] . Furthermore, the connections between positive psychological constructs and health have been independent of sociodemographic factors, medical characteristics, and the adverse effects of depression and anxiety [13, 15] . Nonetheless, there has been less focus on the promotion of positive psychological well-being in T2D individuals.
Specifically related to T2D, positive psychological constructs have been associated with numerous beneficial outcomes [3, [16] [17] [18] . For example, in a large epidemiologic study, measures of psychological well-being, including emotional vitality and life satisfaction, were prospectively linked with the prevention of T2D [19] . Among patients who have developed T2D, positive psychological attributes are related to superior outcomes. For instance, overall well-being is correlated with better glucose control [20] . Likewise, resilience has been associated with lower levels of hemoglobin A1c, and such resilience has been shown to buffer the effects of psychological distress on blood sugar [21] . Finally, positive affect has been prospectively and independently linked to lower mortality among those with T2D [22] .
Though the relationship of positive psychological constructs and health outcomes is not fully understood, the beneficial effects of positive psychological states are most likely mediated through health behaviors. Positive states in some studies have been directly associated with favorable effects on physiology in T2D (e.g., reduced sympathetic hyperactivity, decreased levels of proinflammatory biomarkers, and decreased hypothalamic-pituitary-adrenal axis hyperactivity) [3, [16] [17] [18] . However, most evidence that links positive states to superior outcomes does so via increased adherence to health behaviors [16] [17] [18] . For example, in T2D patients, positive affect and optimism have been prospectively linked to greater physical activity, healthier diet, and reduced smoking, even after controlling for baseline behavior and relevant covariates [22] . Such improvements in health behavior may be caused by easier initiation of physical activity, greater confidence in meeting diet and activity goals, and more vitality/energy to engage in self-management when experiencing positive mood [23] .
An important question is whether positive psychological well-being is inherent or whether it can be modified. There is by now a substantial literature on so-called positive psychology (PP) interventions and their efficacy in improving psychological well-being. PP interventions use exercises (e.g., gratitude letters, acts of kindness, personal strengths), completed in a systematic manner, to boost optimism, positive affect, and resilience. In healthy participants, PP exercises have consistently increased well-being and decreased depression in studies of over 5000 participants [24] . More recently, trials in patients with coronary heart disease, hypertension, and HIV have found that such programs have had beneficial effects on well-being, depression, and in some cases, health behaviors [25] [26] [27] [28] [29] .
PP interventions have several potential advantages to other treatment programs, particularly when considering individuals with T2D. First, as opposed to treatments that are applied only to patients with clinical depression or other psychiatric disorders, PP interventions are instead designed to increase positive psychological well-being across a variety of different populations, including those considered to be psychiatrically healthy [30] . This should make the PP intervention more applicable to individuals with T2D who may experience a range of psychiatric symptoms. PP also differs from somewhat-related mindfulness-based stress reduction and self-efficacy interventions [31] [32] [33] in that it: (a) specifically targets constructspositive affect and optimism-linked to superior adherence and outcomes in T2D [3] , (b) utilizes validated PP exercises found to be effective across dozens of studies [24] , and (c) is simple for patients and does not require the substantial provider training needed for most other interventions.
Despite the potential benefits of an intervention that could promote well-being, reduce distress, and improve self-care in T2D patients, there has been limited study of PP interventions in this patient population. However, results to date have yielded encouraging findings. For example, an online positive affect intervention for T2D patients led to improvements in positive affect and depression, although no significant changes in diabetesspecific efficacy or in health behaviors were found [34] . A related resilience-focused intervention for T2D patients was, however, associated with improvements in HDL cholesterol and fasting blood sugar in a small controlled trial [35] , and a one-arm pilot study of a PP intervention also found substantial improvements in psychological outcomes and self-reported health behavior adherence [36] .
In the context of these promising but mixed results in T2D patients, there is still a question about whether such PP interventions alone are enough to result in changes in self-care and outcomes, or whether they are better combined with existing behavioral interventions. In the case of the latter scenario, the well-being component would presumably promote motivation, self-efficacy, and optimism, which would allow for greater engagement in the intervention. It is also still unknown how PP interventions compare to other behavioral interventions that have been tested in this population targeting self-efficacy or stress management, which have been shown to affect diabetes-related distress [37, 38] and, less consistently, health outcomes [39] [40] [41] [42] . Given the clear associations between well-being and outcomes in T2D, along with the promising effects of initial PP-based studies, continued work in this area is needed to ascertain whether well-being interventions can truly impact function, blood sugar, and overall health in this key population.
